Background Excessive gambling is a prominent Public Health problem with high prevalence rates in many countries. Substance abuse and other co-morbidities often constitute a major health hazard for the person which gambles with a loss of material and social resources, as well as being a major concern for his or her significant others. The present study updates and extends prevalence data to include work published between 2000 and 2005 in English and other European languages. Methods In a three-step search and exclusion process, studies with current adult prevalence rates were gathered.
Introduction
More liberal gaming laws and practice in countries such as Canada, the United States, Australia and Switzerland Cox, Yu, Afifi, & Ladouceur, 2005; Raylu & Oei, 2002; Bondolfi, Osiek, & Ferrero, 2000; Korn & Shaffer, 1999) might lead to an increase in the prevalence of gambling problems. Many people gamble from time to time in their lives without any problems. However, some people exhibit what is called excessive gambling, i.e., problem or pathological gambling behaviour which negatively influences their lives and the lives of significant others and creates major health costs for the community (Shaffer & Kidman, 2004; Raylu & Oei, 2002; Korn & Shaffer, 1999) . Current prevalence rates of excessive gambling reported among adults are comparable to other health problems, e.g., alcohol or a lack of physical activity (Schofield, Mummery, Wang, & Dickson, 2004) . Certain sociodemographic factors appear to be of key importance. For example, males are generally more likely to show excessive gambling than females Welte, Barnes, Wieczorek, Tidwell, & Parker, 2002; Cunningham-Williams, Cottler, Compton, & Spitznagel, 1998; Volberg, 1994) . The rates of excessive gambling are also higher among special target groups, for example prisoners (problem gambling 15-22%, pathological gambling 7-20%) Abbott, McKenna, & Giles, 2000) or psychiatric patients (Shaffer, Hall, & Vander, 1999; Blaszczynski & Steel, 1998; Crockford & El-Guebaly, 1998; Cunningham-Williams et al., 1998; Miller & Westermeyer, 1996; Lesieur & Blume, 1990) . Substance abuse appears to be a common co-morbid problem (Miller & Westermeyer, 1996) ; particularly alcohol (Welte et al., 2001; Bondolfi, Osiek, & Ferrero, 2000; Slutske et al., 2000; Smart & Ferris, 1996) and, less frequently illegal drug use (CunninghamWilliams & Cottler, 2001) .
Pathological gambling is included as an impulse-control disorder in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) (American Psychiatric Association, 1994): ''The essential feature of pathological gambling is persistent and recurrent maladaptive gambling behaviour that disrupts personal, family or vocational pursuits.' ' (p. 615) . Problem gambling is often considered to be a less severe form of pathological gambling (Volberg, 2001a, b) . In this study we will consider problem and pathological gambling as two distinct categories of increasing severity and will call both behaviours excessive gambling.
To date several surveys of prevalence and incidence rates have been published, most of them conducted in English speaking countries, but there is no recent summary of the international literature available. Two meta-analyses have been published, covering studies conducted in the United States and Canada through June 1999 (Shaffer & Hall, 2001 , Shaffer, Hall, & Vander, 1999 . The authors classify the included studies on three levels: level 1 includes persons who do not experience any gambling problems (non-problem and non-gamblers), level 2 consists of persons with a sub-clinical level of gambling problems (e.g., problem, at-risk, potential pathological, in transition), and level 3 comprises persons with disordered gambling (e.g., pathological). They show mean prevalence rates for adults of 1.46% and 1.14% (update) for past year level 3 gambling and of 2.54% and 2.8% (update) for past year level 2 gambling. A comparison between the first study and the update showed an increase in level 3 gambling whereas level 2 gambling remained stable. The authors explain this with the interaction between personality and social setting: More adults gamble, often not in an adjusted way, because of increased gambling opportunities and the social acceptance of gambling (Shaffer & Hall, 2001 ). The prevalence rates among adolescents, college students and prisoners remained stable, however at a higher level compared to the general adult populations.
The aim of the present study is to present an update of recent international research (published between January 2000 and June 2005) with respect to excessive gambling prevalence rates among adults. The main objective of this study is to evaluate variation and stability across prevalence measures.
Method
Studies were sought in the databases Medline, PsycINFO, Pubmed, Web of Science and scholar.google. Databases were searched using the following key words: ''gambling, gaming, prevalence, incidence, pathological gambling, problem gambling, excessive gambling, and disordered gambling.'' The studies had to meet the following criteria: (a) published between January 2000 and 15. July 2005, (b) mentions prevalence rates of adults (age ‡ 15), (c) mentions prevalence rates in the abstract, (d) the measured rate was past year prevalence (lifetime prevalence studies were excluded; two studies were included that only approximated ''past year'') and (e) the main results of the study included information required for the current update Importantly, the databases were searched with the same terms in German, French, Italian, and Spanish, as well as English. Additional published prevalence studies were sought through the internet (especially including government websites) and through expert recommendations. The reference lists of the studies obtained were further searched for other relevant studies. Different studies presenting the same survey were included only once.
As mentioned, two studies used shorter timeframes than past year prevalence. They were treated as past year prevalence because the differences between the past time were relatively small (Abbott, Volberg, & Ronnberg, 2004) , nevertheless, they represent a more conservative estimate (Shaffer & Hall, 2001) . When the timeframe of measurement was not mentioned, a lifetime prevalence approach was assumed, and the study was excluded from the current review. The first step yielded a total of 59 studies.
In a second step, studies concerned exclusively with special groups (n = 18) such as the elderly, young adults and students, prisoners, casino patrons, persons with a regular or frequent gambling behaviour and drug dependants were excluded for the purpose of the present analysis.
In a third step, several studies were excluded due to the following criteria: (a) a sample of less than 500 persons (1 study), (b) either problem or pathological gambling mentioned (2 studies), (c) methodological problems (3 studies) and (d) followup with a subgroup of a previous published study, due to selection bias (2 studies). In some studies two or more instruments were compared (4 studies). They were included just once, considering first the SOGS (South Oaks Gambling Screen), then the CPGI (Canadian Problem Gambling Index), then the DSM-IV (fourth edition of the Diagnostic and Statistical Manual of Mental Disorders). One study compared two populations using two different instruments. In this case, both samples were included and treated as two separate studies.
In a further step, basic quality criteria for the remaining thirty-three (20 SOGS, 9 CPGI, 4 DSM) articles were assessed using three criteria.
• Adequate description of a research question, description of the topic, definition of the most important terms • Selection procedure, instruments, descriptive statistics • Adequate reporting of the (quantitative) results, implications or conclusions (e.g., problems such as selection bias)
The criteria were selected according to basic research standards. For our purpose a stricter rating was not advisable due to the fact, that many studies were not published in journals, but rather on government websites. Scores of 1 or 0 were used, 1 = criteria fulfilled, 0 = criteria not mentioned or insufficient (per criteria one point is possible). Two studies could not be rated, due to a language problem (Norwegian) and because of difficulties in obtaining the full text.
Results
Most studies were published in English (n = 29; 88%), 19 (58%) were conducted in North America, 7 (21%) in Europe, 4 (12%) in Australia or New Zealand, and 2 (6%) in Asia. Most studies were published on government websites (n = 21; 64%), with others in journals (n = 6; 18%), three in books (9%) and two were press releases (6%). Most of the studies (n = 29; 88%) were based on telephone interviews with the interviewees randomly sampled. In some cases (n = 22; 67%) stratified sampling quotas were used (the most common were sex, age, and area). For generalisation purposes, some of the studies used after data collection weighting procedures (n = 20; 61%): ''By adding up the weights for the different categories of these variables, exactly the right number of men and women, the right age distribution, and so on in the sample compared with the population are generated.' ' (p. 252; Volberg, Abbott, Ronnberg, & Munck, 2001) . Weighting procedures are particularly important in order to take into account the situation of the general population from which the sample was drawn.
Overall, elementary quality standards were met. Almost all of the studies (n = 28; 85%) reported basic information about the method, results, and further conclusions. One study obtained a score of two because the instruments used were not described adequately. The other study with a low rating was not fully accessible. The rating is therefore based on the summary only.
Abstracts or executive summaries, biases (e.g., selection bias) or other problems, which occurred in conducting the studies were often not described or not described adequately. More stringent criteria would obviously offer a finer grained differentiation among the studies.
Normally either the SOGS, the CPGI, or the DSM-IV is used for classifying respondents' gambling behaviour as problematic or pathological. Sometimes two or all three measures were used. The SOGS normally employs a classification system in which people with problem gambling are those who score 3 or 4 on the SOGS (potential pathological gambling, potential problem gambling, problem gambling, or possible problem gambling) and pathological gambling or probable pathological gambling receives a score of 5 or more (Lesieur & Blume, 1987) . The studies using the CPGI classify persons with a score from 3 to 7 as ''moderate problem gambling'' and a score of 8 or higher as ''severe problem gambling.'' The studies using the DSM-IV apply the normal classification for pathological gambling. People meeting 5 out of 10 criteria are labelled as practising pathological gambling. In more recent studies, people with a score of 3 or 4 have been labelled practising problem gambling or potential pathological gambling. Normally the mean number of people with problem gambling and the mean number with pathological gambling are summed to achieve a mean rate of excessive gambling (problem + pathological = excessive). This can result in rounding errors.
The results are presented in three tables, based on the screening instrument used. Table 1 shows the results of studies using the SOGS (Biganzoli, Capelli, Capitanucci, Smaniotto, & Alippi, 2004; Ladouceur et al., 2004; Schofield et al., 2004; Lund & Nordlund 2003; Ministry of Public Safety and Solicitor General, 2003; Orford et al., 2003; Volberg, 2003; Shapira, Ferguson, Frost-Pineda, & Gold, 2002; Vogel & Ardoin, 2002; Volberg, 2002; Australian Institute for Gambling Research, 2001; Ferris & Wynne, 2001; Gullickson & Hartmann, 2001; Volberg 2001a, b; Volberg 2001a, b; Volberg, Abbott, Ronnberg, & Munck, 2001; Welte, Barnes, Wieczorek, Tidwell, & Parker, 2001; Abbott & Volberg, 2000; Bondolfi; Osiek, & Ferrero, 2000; Molo Bettelini, Alippi, & Wernli, 2000) .
The studies found prevalence rates for excessive gambling between 0.6% and 6.4% (weighted mean 3.0%, un-weighted mean 2.7%). Almost two thirds of the gambling rates can be found between 1% and 3%. Problem gambling rates range from 0.4% to 3.6% (weighted mean 1.2%, un-weighted mean 1.6%). Prevalence rates for pathological gambling range from 0.2% to 3.5% (weighted mean 1.8%, unweighted mean 1.2%), although the next lower value below 3.5% is 1.91%. The weighted mean of pathological gambling is-contrary to the un-weighted mean and against expectations-higher than the estimate for problem gambling. This is a result of several large scale studies which also showed higher prevalence rates for pathological as compared to problem gambling, thus distorting the overall weighted mean (Australian Institute for Gambling Research, 2001) . Table 2 shows the results of studies using the CPGI (Ladouceur et al., 2004; Schrans & Schellinck, 2004; Marshall & Wynne, 2003; Patton, Brown, Dhaliwal, Pankratz, & Broszeit, 2002; Queensland Government, 2002; Smith & Wynne, 2002; Wynne, 2002; Focal Research Consultants, 2001; Wiebe, Single, & Falkowski-Ham, 2001 ).
The studies reported prevalence rates for excessive gambling between 1.7 % and 5.9% (weighted mean 3.3%). Problem gambling ranges from 1.0% to 4.7% (weighted mean 2.4%). Prevalence rates for pathological gambling range from 0.5% to 1.4% (weighted mean 0.8%). Eight of the nine studies were conducted in Canada and one in New Zealand. Table 3 shows the results of studies using the DSM-IV (Ministry of Community Development YaS, 2005; Boardman, Jones, Perry, & Wood, 2003; Gö testam & Johansson, 2003; Wong & So, 2003) .
The studies show prevalence rates for excessive gambling between 0.6% and 5.8% (weighted mean 3.1%). Problem gambling rates range from 0.45% to 4.0% (weighted mean 1.9%). Prevalence rates for pathological gambling range from 0.15% to 2.1% (weighted mean 1.2%). Only four studies fulfilled our inclusion criteria.
A comparison of the three instruments shows slight differences (Table 4) . Altogether, the prevalence rates for excessive gambling range, independent of the instrument used, between 0.6% to 6.4% (weighted mean 3.0%), within which problem gambling ranges from 0.4% to 4.7% (weighted mean 1.4%) and pathological gambling from 0.15% to 3.5% (weighted mean 1.6%).
Several tendencies between regions of the world can be observed, although statistical comparisons were not performed due to small numbers of studies per DSM-IV = Diagnostic and Statistical Manual IV (problem 3 and 4, pathological ‡ 5) MCYS = Ministry of Community Development region (n < 5 in several cells). Most of the studies were performed in North America, just two in Asia, conducted in two big cities. Moreover such comparisons are complicated by the fact that different survey instruments were used. In Asia we found the highest rates of excessive gambling. North America tends to report higher prevalence rates than Australia and New Zealand, while European countries report the lowest rates. Excessive gambling in the western states of Canada is somewhat higher than the rates in the eastern states.
Discussion
Some problems are persistent across studies. Our main objections concern:
• Varying timeframes between the studies: gambling behaviour reported may be past year, past six months or past month (for methodological reasons, studies with a lifetime approach have been excluded). The different timeframes complicate systematic reviews for many studies or renders them impossible altogether.
• Lack of accessibility of studies: for example two-third (91 out of 139) of the studies included in a recent meta-analysis were only accessible through personal contact (Shaffer & Hall, 2001 ). This might indicate publication bias, because of the possibility that not all available publications were identified. • Selection bias: women are more frequently at home than men (and therefore available for telephone interview); and in Canada two out of three persons with pathological gambling did not have a telephone (Lepage, Ladouceur, & Jaques, 2000) .
• Sampling bias: telephone surveys exclude particular groups, for example people in institutions such as prisons or hospitals; or people nowadays are using cell phones instead of conventional telephone networks; in addition there is under sampling of ethnic or cultural groups because of language and communication difficulties; finally, as with many disorders, there is a low response rate among those at the high end of the disorder .
All these methodological problems would be minimised by following general guidelines for research and publication. Furthermore meta-analysis and knowledge acquisition would be facilitated. For example, bias problems can be reduced by following adequate sampling and weighting procedures, which were followed by several of the included studies. For an adequate measurement of excessive gambling and to pursue future analyses, appropriate screening instruments are necessary. The use of the SOGS for the general population was criticised during the past years because of its foundation on clinical subpopulations, conceptualised along the lines of the DSM (Wiebe, Single, & Falkowski-Ham, 2001) , and the production of too many false positives (Focal Research Consultants, 2001) . With the inclusion of more social and environmental factors related to excessive gambling, the CPGI tries to go a step further, towards a comprehensive instrument for the use in the general population (Ferris & Wynne, 2001) . The DSM tends to yield lower rates for pathological gambling than the other instruments (Ladouceur et al., 2004) , which underscores the hypothesis that excessive gambling might be a greater problem still in the Asian countries. Whether the CPGI can take over in the future remains an open question. To date it is mainly used in Canada and is not validated for different cultures and languages. It is necessary to await the validation of the CPGI for different regions and languages before deciding which instrument is the best applicable for epidemiological research. For the moment very little speaks against the use of the SOGS in epidemiological studies. Its use in previous studies facilitates crosscultural comparisons. In general, for broad screenings with the general population, a short and easy to administer instrument, which is validated with large samples, appears to be necessary. The prevalence rates remain relatively stable across countries, authors, strategy and time, as others have shown (Shaffer & Hall, 2001; Shaffer, Hall, & Vander, 1999) . As shown above, the mean prevalence rates (un-weighted) for studies in North America conducted with different instruments are for problem gambling 2.8% (2.54% for the update) and for pathological gambling 1.14% (1.46% for the update) (Shaffer & Hall, 2001; Shaffer, Hall, & Vander, 1999) . A comparison of five different surveys conducted between 1991 and 2000 with the SOGS exhibit prevalence rates for problem gambling from 0.8% to 3.6% and for pathological gambling from 0.5% to 2.3% (Abbott, Volberg, & Ronnberg, 2004) . Another summary using data gathered between 1991 and 1999 using the SOGS shows prevalence rates for pathological gambling between 0.4% and 2.9% (Hing & Breen, 2002) . In the future, larger population wide comparative studies are needed. Also cultural differences between continents, between countries and within countries need to be addressed.
A further detailed analysis of the data is necessary in order to explain stable prevalence rates in changing times. Predictions for future developments are difficult. Prevalence rates can increase, remain stable or decrease (Shaffer & Hall, 2001; Shaffer, Hall, & Vander, 1999) . For adults, an increase in past year gambling prevalence could be demonstrated, but only with respect to pathological gambling: ''As gambling became more socially accepted and accessible during the past two decades, this population segment started to gamble in increasing numbers. (...) Newly exposed to the gambling experience, some adults in the general population are having difficulty adjusting and, unlike members of other population segments who already evidenced gambling problems, are beginning to encounter increasing gambling-related difficulties'' (p. 171; Shaffer & Hall, 2001) . So this finding would point to the fact that it was not possible for persons with problem gambling behaviour to stop it or continue it in a controlled manner. Rather it became pathological. But for some people, excessive gambling is just a temporary problem for a relatively limited time period after which they stop gambling without special support. This process might be supported by changed gambling laws and practices (e.g., self-exclusion at casinos), which is well supported by measures of structural prevention which have been shown effective in areas such as alcohol or tobacco use (Rihs-Middel, Roberts, & Winer, 2006 ). An increased availability of gambling opportunities normally goes with an increase in prevalence rates (Abbott, Volberg, & Ronneberg, 2004) . Due to scarce treatment opportunities and the lack of adequate prevention programmes gamblers remain in the excessive categories, which increases prevalence rates when new people become excessive gamblers. More effective treatment opportunities and reinforced prevention efforts by the government could lower or stabilise the rates.
Moreover a differentiation between research within the general population and clinical subpopulations is necessary. The distinction between pathological and problem gambling makes sense for a clinical approach. There will always be people that suffer from their gambling behaviour and need help and support. A differential allocation of resources according to the severity of the problem is necessary. For Public Health concerns, however, it is more appropriate to concentrate on excessive gambling rates. The distinction between problem and pathological gambling is less evident from an epidemiological viewpoint. Some studies yielded higher prevalence rates for problem gambling as compared to pathological gambling; several studies showed higher prevalence rates for pathological gambling than for problem gambling, and some studies showed equal rates for both prevalence measures. According to our findings it appears that for epidemiological studies and for screening purposes the distinction between gambling and excessive gambling is sufficient and a further distinction between problem and pathological gambling should be reserved for more detailed clinical analysis. It goes without saying that a shorter screening instrument could be useful in allowing for the integration of gambling assessment into routine health surveys consistent with approved quality standards.
